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AMENDED CLAIMS 
[received by the International Bureau on 22 April 2004 (22.04.04) ; 
New claims 31-51 have been added. (1 1 pages).] 

1 . A method of matiufactiinng an msulated pipeline, compiising: 

posidcming a fiist pipe havmg a plurality of spaced apart le^lient sleeves ooiipled to Ihe exterior sur&ce of 
the first pipe wMbin a second pipe; and 

ladiaOy expanding and plasdcaUty defonning the first pipe until flie re^limt sleeves engage the interior 
surlBce of the second p:^e, 

2. The method of claim U ftrtber comprising: 

iiyecting an insulating material into an annulus defined between the first and second pipes. 

3 . The method of claim 2, i;vfaeretn injecting the insulating material into fbc annulus defined between 
the first and second pipes comprises: 

injecting the insulating material into the annulus defined beCwe^ the first and second pipes before ladiaDy 
expanding and plasdcaU^ deforming die first pq)e. 

4. The method of claim 2, wherein injectmg the uisalating material into the amuitus defined betwera 
the first and second pipes comprises: 

injectmg the msulatmg mat^al into fte annuhis defined between fte first and second pipes after radial)^ 
expanding and plastically defonning die first pipe. 

5. The method of claim 1^ wherein the first pipo finther com|»ises: 

a plurality of thermal msuladng sleeves coupled to tiie exterior surfree of die fim pipe and interleaved 
among the resilient sleeves. 

6. The method of claim U wberetn positioning the first pipe having the pluralhy of spaced apart 
resilient sleeves coupled to the exterior surface of the first pipe widiin the second pipe comprises: 
positioning die second pipe beneath a body of water, and 

positioning the first pipe having the pluraUty of spaced apart resilioit sleeves coupled to the exterior 
surface of the first pipe within die second pipe. 

7. A system for mnnnfacturing an insulated pipeline, conqnistng: 

means for positioning a fiist pipe having a plurality of spaced apart resilient sleeves coupled to the exterior 
surface of the first pipe witfain a second pipe; and 



AMENDED SHEET (ARTICLE 19) 



wo 2004/020895 PCT/US2003/024779 

2 

means for ladially expanding and plastioaUy ddbrming the first pipe until tte resilient sleeves engage the 
mterior suxfice of the second pipe. 

8. The systetxi of claim 7, further compiising: 

means for injecting an insulating mat^ial into an annuhis defined between die first and second pipes. 

9. The system of claim i»4ieiein means for iqjectiKKg the tnsuladng material into the annulus defined 
b^we^ the first and second pipes comprises: 

means fin* iiuecting the insulating material into the annuhis defined between the first and second pipes 
before radially esxpanding and plastically deforming die first pipe. 

] 0 . The system of cl^m 8« v4ieretn means for tDjccting the insulating matarial into the amiulns defined 
between the first and second pipes conqnises: 

means for injecting tlie insulating material into the aimulus defined between the first and second pipes after 
radially e3q>aiKUii8 and plastically deforming tibie first pipe. 

1 1 . The system of claim 7, wherein the first pipe further comprises: 

a phirality of tbeimai insulating sleeves coupled to the exterior sur&ce of the first pipe and interieaved 
among the resilient sleeves. 

12. The system of dahn 7» wherein means for positioning the first pipe havix^ die phiralify of spaced 
apart lesilient sleeves coupled to tiie extsoior sur&ce of the first pipe within die second pipe comprises: 
means for positioning the second pipe beneath a body of water; and 

means for posifionna g die first pipe having the phiralhy of qiaced a^ait lesiliefit sleeves coupled to the 
sur&ce of die first pipe within the second pipe. 

13. A method of manufacturing an insulated pipeline comprising an inner rigid pipe positioned within, 
coupled to, and diennally insukted from an outer rigid pipe^ comprising: 

manu&cturing the insulated pq)cUne by radially expanding and plastically deforming die inner rigid pipe 
witliin the outer rigid pipe. 

14. The mediod of claim 13, fintber comprismg: 

poshioning die outer rigid pipe at a location at whidi the insulated pipelme will be used to convey fluidic 
materiab fhrou^ the mterior of die first pip^ and 

manufacturing die insulated pipeline by radially expanding and plastically defomung the inner rigid pipe 
widiin the outer rigid pipe while die inner and outer rigid pipes are bodi positioned at die location at which 
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the insulated pipeline will be used to convey fluidic luatmals through the mtmor of the first pipe. 

15. The method of claim 14, 'vAeretn the location at ^ich the insulated pipeline w91 be used to 
conv^ fluidic materials 'dirou^ tiie interim of the first pipe is below a body of water. 

1 6. A system fiM-manu&ccuring an insolaled pipeUne eomprisfog an inn^rigidpjpe pcxsitjoned withhi^ 
coupled to, and thennally ksulated fiom an outer rigid pipCt, comprising: 

means for manufacturing the insulated pipelme by fadially expanding and plastically defonning the inner 
rigid pipe within tiie outer rigid pipe. 

17. The system of claim 16, fiirttier comprising: 

means for positioning the outer rigid pipe at a location at \^iidi the insulated p^)eline will be used to 
convery fluidic materials through the interior of the first pipe; aod 

means for manuf^turing the insulated pipeline by radially expandmg and plastically defonning the inner 
rigid pipe withm the outer rigid pipe while the inner and outer rigid pipes are both positioned ai die 
location at which die insulated pipeline will be used to coavey fhiidic materials through the interior of the 
first pipe. 

IS. The system of claim 17, wherein the location atwiuchfhe insulated p^)dinewiQ be ^ 
fhi idic materiak tfarou ^ the mterior of fbe first p^ is below a body of water. 

19. A thennally insulated pipelinepcomprismg; 
a plastically defonned first pipe; 

a plurality of spaced apart resilient sleeves coupled to the exterior of the first pipe; and 
a second pipe coupled to fte lesili^t sleeves. 

20. Tlie insulated pipeline of claim 19, further comprising: 

thennal insulating material positicmed within an annulus defined between the first and second pipes and 
interleaved among the resilient sleeves. 

21 . The insulated pipeline of claim 20, wherein one or more of the resilient sleeves include one or 
more longitudinal passages. 

22. The insulated pipeline of claim 21, wherem at least some of the thermal msulating material is 
positioned within the longitudinal passages. 
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23. A method of operating abydrocaHDon production system fbrprocessing hydrocaibons^ includes 
one or more hydrocarbon production sources and one or more hydrocaibon production destinatioiis, 
comprising: 

conveying Iiydrocaiix>n5 between the hydrocaibon producticu sources and flie hydrocaxbon destinations 
using one or m(H« insulated pq^eline^ and 

tnanu&cturing at least one of die insalated pipelines by radia% eiqfnnding and pbsticaliy defbnning an 
inner rigid pipe widiin an outer ri^ pipe. 

24. llie method ofclaiin 23, further coittpH^g: 

positi(»iiog tiie outer rigid pipe at a location at T^hidi the at least one insulated pipeline will be used to 
convey fluidic materials tfarou^ lb& interior of the first pipe; and 

manufiscturing the at least cme nisulaied pipeline by radially e>cpanding and plasticaUy defomung ^e inner 
rigid pipe within the outer rigid -pipe vMle tiie inner and outw rigid pipes are both positioned at the 
location at ^ich the at least one insalated pipeline will be used to convey fluidic materials through die 
mterior of die first pipe. 

25. The method of claim 24, wherem die location at which die at least one insulated ptpeUne win be 
used to convey fhiidic materials dirougb the interior of die first pipe is below a body of water. 

26. A method of manu&ctuiing an insulated we]lb(»c casing widiin a borehole iimt traverses a 
subterranean formation and includes a first wellbore casing coupled to and positioned withb die weDbore, 
comprising: 

positioning a second weDbore casing havmg a plurality of spaced apart resilient sleeves coupled to the 
Mterior sur&ce of die first pipe ^widiin die first wellbore casing; and 

radially expanding and plastically deforming the second wellbore casing until the resilient sleeves engage 
the interior sur&ce of the second pipe. 

27. Hie method of claim 26, fuidier comprising: 

injecting an insulating material into an annulus defined between the first and second wellborB casings. 

26. The mediod of claim 27, whereb kjecdng die hisulating mat^al into the aimulus defmed 
between die first and second wellbcse casings comprises: 

injcctmg the insulating material into the annulus defined between the first and second wellbore casings 
before radially expanding and plastically defonning die second wellbore casing. 

29. The me&od of ckun 27» wfaerdn injecting die msulating materia] into die annuhis defined 
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between the first and second wellbore casings comprises: 

iDjecting Ac insulating mat^ial into the annuhis defined between Ae first and second wdlbore casings 
after radially expanding and plastically deforming the second wellbore casing, 

30. The method of claim 26, wherein the second wellbore casing fiuther comprises: 

a plurality of fliennal insulating sleeves coupled to the exXedar sui&ce of the second wdlbore casing and 
interleaved among lAn resilimt sleeves. 

3 1. A method of manu&cturing an insuhted pipeline, comprising: 

poationing a first pipe having a plurality of spaced qmrt resilient sleeves coupled to die exmiior surface of 
the first p4>e withm a seccHid pipe; 

radially expanding and plastically deforming the first pipe until die resilient sleeves engage the interior 
sur&ce of the second pipe; and 

inj ccting an tnsulatmg material into tiie aimulus defined between the first and second pipes before radially 
esqianding and plastically defonning the first pipe. 

32. A mediod of manufkcturing an insulated pipeline, comfuising: 

poshionhig a first pipe having a pluraihy of spaced apart resilient sleeves coupled to die exterior sur&ce of 
the first pipe within a second pipe; 

radially expanding and plastically deforming ^e first pipe until the resilient sleeves engage the interior 
suiftce of the second pip^» end 

injecting an insulating material into die annulus defined between the first and second pipes after radially 
expanding and plastically defonning die first pipe. 

33. A method of manufacturing an insulated pipeline^ comprising: 

positioning a first pipe having a plurality of spaced apart resilient sleeves coupled to the exterior surfece of 
the first pipe within a sec<md pipe; 

radially expanding and plastically deforming the first pipe until die re^lient sleeves engage die interior 
surface of the second pipe; and 

injecting an insulating material into the annukis defined between the first and second pipes before and after 
radially expanding and plastically defonning the first pipe. 

34. A mdhod of manu&cturing an insulated pipelme, comprising: 

positioning a first pipe having a plurality of spaced apart resilient sleeves coupled to the exterior surface of 
the first pipe within a second pipe; and 

radially o^anding and plasticalty defonning die first pipe until the resilt^t sleeves engage the interior 
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suf&ca of the second pipe; and 

iijecdng an insutating malerial into the aonutus defined between the first and second pipes; 

whcrcm the first pipe furdier comprises a phirality of thermal insulaluig sleeves coupled to the exterior 

surface of the first pipe and interleaved among the resilient sleeves. 

35. A method of manu&ctnring an insulated pipeline, con^irismg: 
posidcming a first pipe beneadi a body of water, 

positioning a second pipe having the plurality of spaced apart restlieot sleeves coupled to the exterior 
sut^ of 4ic second pipe within tiie first pipe; 

radially expandmg and plasdcally defimnhig Hie seccMid pipe until die ledlient sleeves engage die ulterior 
surfitce of flie first pipe; and 

injecting an insulating material into the annuhis defined between the first and second pipes; 

wherein the second pipe further comprises a plurality of thermal insulating sleeves celled to the exterior 

surface of tfie first pipe and interieaved among the resilient sleeves. 

36. A system for manufecturing an insulated p^lme, comprisfag: 

means for positioning a first pipe having a plurality of spaced apart resilicDt sleeves coupled to 4e exterior 
air£K:e of the first p^ within a second pip^ 

means for radially expanding and plastically defbnning the first pipe until the resilient sleeves engage the 
interior sur&ce of die second pipe; and 

means for injecting an insulating material into the annulus defined between the fiurst and second pipes 
before radially expanding and plastically defonning die first pipe. 

37. A system for manufecturing an insulated pipeline, con^irising: 

means for posMonhig a first pipe having a plura% of spaced spaxi resilient sleeves coupled to the exterior 
surface of the first pipe within a second pipe; 

means for radially expanding and plastically deibiming the fiist pipe until the resilient sleeves engage the 
interior surfiace of the seccmd pipe; and 

means for injecting an insulating material into the annulus defined between the first and second pq^es after 
radial^ expanding and plastically deforming the first pipe. 

38. A system for manu&cturing an insulated pipeline* comprising: 

means for positionrng a first pipe having a plorali^ of spaced apart resQiort sleeves coi^led to die exterior 
sui&ce of the first pqie withm a second pipe; 

means for radially expanding and plastically deforming the fint pipe until the resilient sleeves ^gage die 
intnior sm&oe of the second pipe; and 
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means for mjecdng an iTi<ail;rting noterial into the annulus defined between the first and secx>nd pipes 
before and after radially expanding and plasticdily deforming tb^ first pipe. 

39. A system for manufocturiog an insulated pipeUne^ conqirising: 

means far positionbg a first pipe having a plurality of spaced apart resilient sleeves coupled to fte exterior 
surface of first p^ewifhin a second pip^ 

means for radially expanding and plastically defonning flie first pipe until the resilient sleeves engage the 
interior surface of the second pipe; and 

means for injecting an insulating material into flie annnlus defined between the first and seccmd pipes; 
wherein tiie first pipe fiirdier comprises a phira% of thermal insulating sleeves coupled to the exterior 
surftce of the first pipe and tnterieaved among die resilient sleeves. 

40. A system for manufacturing an insulated pipeline, comprising: 
means for positioning a first pipe t>eaealh a body of water; 

means for posHicming a second pipe havmg the plurality of spaced «Q>art resilient sleeves coupled to the 
exterior sud^ of fiie second pipe witbm Ihe first pipe; 

means for radially expanding and plastically defonning tbe second pipe until the resili^ sleeves en^ge 
the interior siirbce of the first pipe; and 

means for inj ecdng an inqii^t fn g niaterial into Ate annu lus defined b^ween the first and second pipes; 
whemm tiie second pipe fuititer comprises a phiraltty of thermal insulathig sleeves coiqsled to Ae exterior 
surface of &e first and IntGi'leaved among tiie resilient sleeves. 

41. A method of manufacturing an insulated pipeline comprising an inner rigid pipe positioned within, 
coupled to, and ^ermally insulated &om an outer rigid pipe, comprising: 

manufacturing the insulated pipeline by radially expanding and plastically deforming the inner rigid pipe 
within the outer rigid pipe; 

positioning the outer rigid pipe at a location at which the insulaced pipelme will be used to convey fiuidio 
materials through the interior of the first pipe; and 

manufacturing die insulated pipeline by radially e)q[>andiQg and plastical^ defonning the iimer rigid pipe 
vMm die outer rigid pipe while the mner and outer rigjd pipes are both posirioned at the location at whidi 
tbe msulaied pipelme will be used to convey fiuidic materiak tiuou^ the interior of the first pip^ 
wherem ttie location at whidi tfie insulated p^Une wiU be used to conv^ fluidic materials through die 
interior of die first pipe is below a body of water. 

42. A system for manufacturing an insulated pipeline comprising an inner rigid pipe poshkmed within, 
coupled to» and thermally insulated fiom an outer rigid pipe, comprismg: 
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means fin- manufacturiog fte rasulated pipeline by radial^ expanding and plasticatty defonnhig the inner 
rigid pipe witfiin the outer rigid pipe; 

means for positionmg tbe outer rigid pipe at a location at . which the insulated pipeline wi)] be used to 
convey fluidic materials through the interior of the first pipe; and 

means fiir manufacturing the insulated pipeline by radiaUy e3q>anding and plastically defonning flie inner 
rigid pipe wHhin the outer rigid pipe ^Me tte famer and outer rigid pipes m bodi posxtioned at the 
location at which the insulated p^line will be used to convey fluidic materials througjh the interior of Ae 
first pipe; 

"n^erein die locaticm at ^ch the insulated pipeline will be used to convey fhudio materials thiou^ the 
mterior of ttie first pipe is below a body of water. 

43. A thermally insulated pipeline^ comprising: 
a plastically deformed first pipe; 

a phirality of spaced apart resilient sleeves coupled to the exterior of the first pipe; 
a second pipe coupled to the resilient sleeves; and 

thermal insulating material positioned within an annulus defined between the first and second pipes and 
interieaved among the resiHent sleeves; 

indierein one or mc»e of &e resilient sleeves include one or more longitudinal passages; and 

indierein at least some of die diennal insulating material is positioned wiAin llie Icmgitudinal passages. 

44. A method ofppeiafing a hydrocatbonpiioduction system for 

or more hydrocarbon production sources and one or more hydrocaibon production destinations^ 
Goni|Mising: 

conveying hydrocarbons between die hydrocarbon production sources artd die hydn)carb<m destinations 
using one or more insulated pipelines; 

manu&ctuiing at least one of the insalated pipelines by radially expanding and plastically defonning an 
inner rigid pipe widiin an outer rigid pipe; 

positioning die outer rigid pipe at a locaticm at whidi die at least one insulated pipeline will be used to 
convey fluidic matnials dirough die interior of (he first pipe; and 

manufaUuriiig the at least one insulated pipeline by radially expanding and plasdcally delbnning the inner 
rigid pipe widiin die outer rigid pipe while die inner and outer rigid pipes are bodi positioned at die 
locati(m at which the at least one insulated pipeline will be used to convey flntdto materials dmmgh die 
interior of the first pipe; 

ixdierein die location at which die at least one insulated pq>eline will be used to convey fluidic materials 
duou^ the interior of die first pipe is below a body of water. 
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45. A method of manu&cturing aa insulated weTlbore casing within a borehole that traverses a 
subterranean formaticHi and includes a first wellbore casing coapkd to and positioned within the wellbcre, 
comprising: 

positioning a second woObore casing having a pluialify of spaced apart resilient sleeves coupled to the 
6Xierk>r sur&ce of the jBrst pipe within die fiisC welb 

radially oqunding and plastically defonning the second wellboFB casing until the resilioit sleeves engage 
the utterior sur&oe of dio second pip^ and 

injectfaig fl)e insnlating matBrial into &e annuhis defined between the first and second wellbore casings 
before radially expanding and plaslScally deformdng ^e second wellbore casing. 

46. A mettiod of manufactoring an insulated wellbore casing wi^in a borehole that traverses a 
subterranean forniation and includes a first wellbaie casing coupled to and positioned withb the wellbore, 
corr^)rising: 

positionkg a second wellbore casmg having a plurality of spaced ^art resilient sleeves coupled to the 
exterior surface of the first pipe within the first wellbore casing; 

radially e3q>anding and plastically defcming the second wellbore casing until the resilient sleeves engage 
the interior sur&ce of the second pipe; and 

injecting the insulating tnaterial into the annuhxs d^ned between the first and second mllbore casings 
after radially expanding and plasdcally defbnnnig the second wellbore casing. 

47. A m^od of manufiictuHng an insulated wellbare casing within a borehole &at ttaverses a 
subterranean forniation and inchides a first wellbore casing coupled to and positioDed within the wellbore, 
comprising! 

positioning a seccmd wellbore casing having a plurality of spaced apart resilient sleeves coupled to the 
exterica- surface of the first pipe within the first wellbore casing 

radially expanding and plastically deforming the second wellbore casmg until the resilient sleeves engage 
the interior surface of the second pipe; and 

injecting the insulating material into the annutus defined between ihe first and second wellbore casings 
after radially expanding and plastically defbrroing the second wellbaie casing 
wherein the second wellbore casmg fdxfbsr comprises a phuallQ^ of ttennal insulating sleeves coupled to 
tbe exterior surfiice of the seccmd wellbore casing and hiterieaved among the resilient sleeves. 

48. An hydrocarbon production systam for piocessbg hydrocaibons that inchides one or more 
hydrocarlKM) production sources and one or more hydrocarbon production destinations, comprising: 
means for conveybg hydrocarbons betw^n the hydrocarbon production sources and the faydjocarixMi 
destinations usmg one or more msulated pipelines; 
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means for mannfacturing at least one of Ihe msulaled pipelines by zadialfy expanding and plastically 
defbimkg an inner rigid pipe wilhtn an outer rigid pipe; 

means for positioning the outer rigid pipe at a location at which Ihe at least one insulated pipeline will be 
used to convey fluidic materials thtOQ^ the interior of 

means for tnanufadoring the at least one insulated pq>e]]ne by radially expanding and plastically defonning 
the hmer rigid pipe wifliin the outer rigid pq>e v^e Ae inoe^ 

the iocatioo atwhtchdieatieast one insulated pipeSne will be used to convey fiuidic materials through the 
interior of the first pqie; 

whwein the location at wfajcb fte at least one insulated pipeline will be used to convey fiuidic materials 
tlirougb the interior of the first pipe is bdow a body of water. 

49. A system for manufacturing an insulated wellbore casmg witibin a bordtole that traverses a 
subterranean fonnatioo and inchides a first wellbore casing coupled to and positioned whfain the welOxBe. 
comprising: 

means for positioning a second wellbore casing having a plurality of spaced apart resilient sleeves coupled 
to the exterior surfoce of the first pipe wi^m the first wellbore casing; 

means for radial^ expanding and plastically defcmning the second wellbore casing until tbe resilient 
sleeves engage the interior sur£sice of the second pipe; and 

means for irjecttng the insulating material into the ammhs defined between the first and seoond wellbore 
casings before radially expandmg and plastically defonning lbc second wellbore casmg. 

50. A system for mana&cturiQg an insulated wellbore casing wifiun a borehole that traverses a 
subterranean formadon and hicludes a first wellbore casmg coiq)led to and positioned wifliin tiie wellbcMe, 
con^Hising: 

means for positiomng a second wellbore casing having a plurality of spaced apart resilient sleeves coupled 
to tlie exteric^- surface of ^e first pipe widiin die first wellbore casing; 

means for radially expanding and pbstically defonning the second wellbore casing until the resilient 
sleeves engage die intericR- sur&ce of the second pipe; and 

means far injecting the msulating material into (he annulus defined between the first and seccnd wellbore 
casmgs after radially expanding and plastically defonning die second wellbore casmg. 

51. A system for mann&ctnring an insulated wellbore casing within a borehole that traverses a 
subteiTanean finroatian and includes a first wellbore casing coupled to and positioiied within die wellbore, 
ccmqnising: 

means for positioning a second wellbore casing kivfaig a plurality of spaced apart resilient sleeves coupled 
to the extericR- surface of the first pipe vrithin flie first wellbore casing 
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means for radially expanding and plastically deforming the second ^llbcxc casing until the resUieot 
sleeves en^e the interior sur&ce of die second pipe; and 

means for injecting the insulating material into the annulos defined between &e first and second wellbore 
casings after radially c^andtng and plastically defismiing the second wellbore casing; 
whmin the second weltbore casing further comprises a phtraHty of thermal insulating sleeves coupled to 
the exterior sur&ce of the second wellbore casing and interleaved among the resilient sleeves. 
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